European policy aims for a clean transport sector for improving the competitiveness of the automotive industry. By supporting small and medium enterprise (SME) development, European Union (EU) can achieve both economic growth and emission reduction targets. It is expected that there will be changes in the established relationships within the automotive supply chain in moving from internal combustion engine (ICE) to electric vehicles (EVs), and SMEs that are more capable of developing those technologies might have a role in the possible EV based automotive value chain re-shaping. The "European Network on Electric Vehicles and Transferring Expertise" (ENEVATE) partnership conducted a series of interviews with SMEs throughout North-West Europe to investigate support areas that SMEs need to have to play a role in this possible EV based automotive value chain re-shaping. It was found that SMEs needed more support for protecting technology, establishing relationships and funding investments.
Introduction
The electrification of the vehicle drivetrain offers a viable solution for the sustainability requirements of the transport sector and to achieve emission reduction targets. It is expected that there will be change in the established relationships within the automotive supply chain in moving from internal combustion engine to electric vehicles (EVs) (Özel et al., 2013) , and small and medium enterprises (SMEs) that are more capable of developing those technologies (Pilkington et al., 2002 , Wesseling et al., 2014 , Özel et al., 2013 might have a role in the possible EV based automotive value chain re-shaping. Maximising SME engagement and benefit from the transition to EV is very significant owing to their potential in triggering economic development and innovation via the exploitation of emerging EV business opportunities.
Europe 2020 is a 10-year strategy proposed by the European Commission on 3 March 2010 for development of the economy of the European Union (EU). It aims at smart, sustainable and inclusive growth" with greater coordination of national and European policy (Commission, 2010a) . It follows the Lisbon Strategy for the period 2000 and 2010. According to Europe 2020 strategy, EU targets to reduce CO 2 emissions and grow SMEs. Yet, there are motivators (Pilkington et al., 2002 , Wesseling et al., 2014 , Özel et al., 2013 and barriers (Marin et al., 2014) for SME involvement that are either preventing or stimulating growth and innovation.
In this paper, we propose that EU can achieve both economic growth and emission reduction targets by supporting small and medium enterprise (SME) development. Hence, we investigate the support areas SMEs need to have a role in the possible EV based automotive value chain re-shaping by conducting in-depth and semi-structured interviews with SMEs. Interview study is then linked with EU`s financial instruments to discriminate policy and delivery of EU`s financial instruments for SMEs on the basis of their perception on motivators and barriers for EV business. In so doing we recognize that improving the link between policy and delivery for SMEs might stimulate the EV technology and business in Europe.
EU Policy
The road transport sector is one of Europe's fastest growing sectors in terms of CO 2 emissions; with a growth of 36% over the last 18 years (Pasaoglu et al., 2012) . In response, and also to comply with its commitments under the Kyoto Protocol, the European Union (EU) has taken a number of actions to try and significantly reduce dependence on imported oil and cut carbon emissions in transport. EU aims to reduce overall CO 2 emissions by 20% by 2020 and 80% by 2050 (2010) . For transport, this involves a 60% reduction target for 2050, compared to 1990 levels (2011c) . To enshrine this commitment, a legislative framework was introduced in order to provide drivers for the EU automotive sector towards a set of specific CO 2 reduction targets, thus in April 2009, the EU adopted Regulation 443/2009/EC which established a CO 2 emission target of 130 g/km for the average of new cars sold by 2015. Perhaps the most attractive option on this pathway towards low-emission vehicles is electric propulsion (Hacker et al., 2009) which is a technology alternative to internal combustion engine.
In addition to cutting carbon emissions, EU also aims economic growth. In EU, there are more than 20 million SMEs representing 99% of businesses. SMEs are the true back-bone of the European economy and a key driver for economic growth, innovation, employment and social integration in addition to their crucial role in innovation and research and development (R&D). Thus, the European Commission aims growth by promoting successful entrepreneurship and improving the business environment for SME with policies designed for assisting SMEs at all stages of development. The Small Business Act for Europe embodies the EU's commitment to SMEs and entrepreneurship. Disruptive EV technologies , Pilkington et al., 2002 , Hardman et al., 2013 , Pilkington and Dyerson, 2004 create many opportunities for SMEs since they are more capable of developing those technologies (Pilkington et al., 2002 , Wesseling et al., 2014 , Özel et al., 2013 . With this capability, they might also have a role in the possible EV based automotive value chain re-shaping.
EU supports co-operation, innovation and growth with funding instruments. During 2007-2013 period, EU financially supported research, technical development and innovation with three key funding instruments: FP7, Competitiveness and Innovation Framework Programme (CIP) and Structural Funds. Another instrument called European Institute of Innovation and Technology (EIT) programme was also adopted in 2010. For supporting clean transport research, European Green Cars initiative (EGVI PPP) which is a contractual public-private partnership dedicated to delivering green vehicles and mobility system solutions in Europe was established in 2009 under FP7 (Commission, 2009) . EGVI PPP aimed at accelerating research, development and demonstration of technologies allowing the efficient use of clean energies in road transport with R&D grants, The European Clean Transport Facility (ECTF) loans under European Investment Bank (EIB) loans and demand side measures & public procurement. On 28 April 2010, the European Commission also presented a strategy, under the framework of the Europe 2020 strategy, for clean and energy efficient vehicles ("Green vehicles: a European strategy") aimed at encouraging the development and market uptake of these vehicles (Commission, 2010b) . Throughout FP7, SMEs were actively encouraged to get involved especially under the Cooperation programme and Joint Technology Initiatives.
In January 2014, EU launched the Horizon 2020 framework programme (2014) (2015) (2016) (2017) (2018) (2019) (2020) to support research, technical development and innovation. With this framework programme, "key funding instruments" except than structural funds (FP7, CIP and EIT) has been integrated, and "smart, green and integrated transport" has been set as one of the main societal challenges the commission will address. EGVI PPP has also been improved and started implementing focused research programmes for the energy efficiency of vehicles and alternative powertrains under Horizon 2020 programme (EGVI, 2013) . The program has simplified most of the rules for participation and has brought new opportunities for SMEs with SME Instrument program. The new SME program provides full-cycle business innovation support with simpler procedures and more financial support (Commission, 2014) .
INTERREG IVB North-West Europe (NWE) Programme which is a financial instrument of the European Union's Cohesion Policy (under structural funds) funds projects supporting transnational cooperation. The aim is to find innovative ways to make the most of territorial assets and tackle shared problems of Member States, regions and other authorities (INTERREG, 2013) . In 2012, INTERREG IVB NWE has funded the "European Network on Electric Vehicles and Transferring Expertise" (ENEVATE) partnership (ENEVATE, 2012) in order to facilitate and accelerate the introduction of e-mobility in NWE region. The ENEVATE partnership involving partners from NWE (figure 1) is an initiative of European Automotive Strategy Network, which is a platform for European Automotive regions, clusters, companies and institutes, aiming at identifying opportunities for SME competitiveness and collaboration, and encourages SMEs to use support. ENEVATE also provides input to policy makers (EU and national) and, thus, improves link between policy and delivery. As part of its remit, The ENEVATE partnership has investigated support areas SMEs need to have a role in the possible EV based automotive value chain re-shaping in NWE. This has been done by conducting in-depth and semi-structured interviews with SMEs throughout NWE. SME responses are then linked with FP7 and Horizon 2020.
Methodology
The methodology was based on the seven stages of an interview investigation (Kvale, 1996) . The first stage was to determine the environment that SMEs operate in (stage 1 -thematizing). Then, in-depth and semi-structured interviews were selected and interview questions were prepared in order to answer the research question (stage 2 -designing). Next, the interviews were conducted based on the interview guide and on a one-to-one basis with individuals representing SMEs from the emerging EV sector (stage 3 -interviewing). Post interview, the recorded interviews were transcribed for analysis (stage 4 -transcribing).
Qualitative analysis of the interview transcripts was then undertaken to seek patterns, themes, and meanings explaining SME answers (stage 5 -analysing). The results of the qualitative analysis were provided in tabular form with exemplars from the interview transcripts and key themes. The results were compared with FP7 and Horizon 2020 (stage 6 -verifying). The results of the study were then communicated with reports (stage 7 -reporting).
Thematizing
In moving from internal combustion engine (ICE) to EV it is expected that there will be change in the established relationships within the automotive supply chain. SMEs might have a role in the possible EV based automotive value chain re-shaping as below:
The current ICE vehicle production network is a global "producer-driven value chain" with "regionalization" (Bailey et al., 2010) or "regional integration" (Sturgeon et al., 2008) strategies. In this global network, whereas "systems integrators" (or tier 0.5suppliers) and first tier suppliers that are closely linked to OEMs have significant roles via "modularization" (Bailey et al., 2010) , second tier suppliers work for systems integrators and sometimes deliver components directly to OEMs. However, the SMEs are located in the last step of this -often described as a pyramid shaped -architecture and they have only marginal roles by supplying the second tier companies mainly via subcontracting arrangements (Frigant, 2011) . SMEs still have direct access to OEMs in the case of simple components, or in some cases specific high technology components for which the SME owns unique IPR. The conventional view of supplier 'tiering' in this pyramid shape is therefore an over-simplification, although direct access to OEMs is limited resulting in marginal roles for SMEs. Thus, current automotive supply chain, which saw major consolidation of the supply base with the developments over the past twenty years or so, exists increasingly on a 'one:few' relationships where SMEs have limited roles (Niewenhuis and Wells, 2003) .
With the production of EVs, vehicle components and suppliers are changing owing to the EVs` different composition. In the transition from ICE to EV there would be a loss of valueadd associated with the internal combustion engine and transmission as well as additional components which correlate with a design optimized on an ICE. There would also be additional value-add tied to the EV component costs, which at this time are the exclusive preserve of the supplier. Although new types of components are required, no existing mass production supply chain exists for those components. Thus, EV sector currently relies on 'one:many' relationships where technology and process satellites provide the necessary product and expertise to the automobile manufacturer, or OEM. This is very different from the present mainstream automotive sector (figure 2). It is considered that the nascent EV sector will similarly evolve from the present 'one:many' relationships to a 'one:few' relationships that mirrors existing automotive industry practice and SMEs might have roles in the possible EV based automotive value chain re-shaping (Özel et al., 2013) with right support. For example, Tesla Motors which has been supported by the United States` Advanced Technology Vehicles Manufacturing (ATVM) program has reached a market capitalization of $22 billion (General Motors` market capitalization is approximately $52 billion) in a very short time (Gross, 2013) . Thus, understanding SMEs and supporting them will be valuable for facilitating and accelerating the development of EV technology and business in NWE.
Designing and Interviewing
The type of interview used involved an in-depth and semi-structured (that is qualitative / informal conversational / guided) approach. In-depth interviewing seeks to achieve the same level of knowledge and understanding possessed by the respondent and to understand personal experiences and perceptions within a contextualized, social framework (Patton, 2002) . In-depth interviews are conducted on a one-to-one basis. These interviews typically last from 30 minutes to more than an hour. They attempt to uncover underlying motives, prejudices, or attitudes towards sensitive issues. The goal is to get the deepest possible understanding of the setting being studied. This requires identifying expert participants who can provide information about the particular topic and setting being studied. For example, interviews are arranged with a predetermined number of people from different categories (e.g. by job title or rank). This type of interview was chosen as it was seen as a useful tool for enabling comparison of views of respondents from different backgrounds or if you have different people asking the questions. The first of these was a factor in this investigation.
The selected approach was conducting a number of semi-structured interviews with individuals representing SMEs from the emerging electric vehicle sector. The interviewees were chosen intentionally from the companies which were engaged in electric vehicle related activities with the specific intention of providing different specialties in EV business and a broad geographical coverage across the NWE project area (figure 3). Interview candidates meeting those criteria were identified by using ENEVATE SME database (ENEVATE, 2013) . The interviews were conducted based on an interview guide (figure 4). The identification and interviewing process continued until the theoretical saturation (main support areas for accelerating innovation in EV area) was achieved. In terms of interviewed data, the emphasis was on quality rather than on quantity.
Transcribing and Analysing
Post interview, the material was prepared for analysis. Qualitative (thematic) analysis of the interview transcripts was then undertaken to seek patterns, themes, and meanings that generate in-depth understanding of the phenomenon of interest. Qualitative analysis is approached as a critical, reflective, and iterative process that cycle between data and an overarching research framework that keeps the big picture in mind. The analysis is inherently a process of interpretation. We should not be afraid to ask questions of the data. These questions can be informed by theory or our own observations, hypotheses or hunches. If the analysis is rigorous and transparent then the data should be able to support or not support these. This is the important part -the data should support or refute our ideas; we should not fit the data into the story we want to tell.
There were two parts to analysing the data. These were as follows:
• "Content analysis" steps: Read transcripts > Highlight quotes and note why they are important > Code quotes according to margin notes.
• "Exploration analysis" steps: Sort quotes into coded groups (themes) > Interpret patterns in quotes > Describe these patterns.
In this context, codes are tags or labels for assigning units of meaning to descriptive or inferential information. Coding is the process of organising the data into "chunks" that are alike, moving from words and sentences to "incidents".
The results of the thematic analysis were provided in tabular form in the appendix. The region is identified and exemplars from the interview transcripts provided. The key themes (taken from the analysis of the interview data in its entirety) are then given.
6.1.Technology
After Schumpeter, innovations have generally been defined as either incremental or radical (Christensen, 1997 , Tushman et al., 1997 . According to technological paradigms that were proposed in 1982 (Dosi, 1982) , while incremental innovations relate to normal technical progress (continuity), radical innovations cause emerging new paradigms (discontinuity). When automotive industry is studied with this phenomenon, which has grown to become the single largest manufacturing sector in the world (Nieuwenhuis et al., 2004 , Köhler et al., 2009 ) and it has been dominated by the internal combustion engine for more than a century (Tanaka, 2011) , ICEVs are the incumbents and BEVs are a disruptive technology , Pilkington et al., 2002 , Hardman et al., 2013 , Pilkington and Dyerson, 2004 . The contribution of new entrants to technological development is strong in the field of a competence-destroying technology such as BEV technologies especially during an era of ferment (Tushman and Anderson, 1986) . Our interview study looked at the significance of the disruptive BEV technologies for the selected group of SMEs. Some exemplars from the interview data are provided below. These exemplars are deliberately chosen to show the themes coming through from the analysis of the interview data. As presented above, the EV sector was defined as a technology-driven niche market by the interviewed SMEs because the technology was viewed as the primary attraction for encouraging customers (figure 5). Since new entrants boost the technological development of radical innovations by exploiting the novel combinations of related technological fields (Schumpeter, 1934) , attracting customers who were interested in high technology products was not a surprise. Yet, SMEs were cautious to exploit EV technologies due to difficulties of protecting intellectual property. The difficulties were claimed to have arisen from high avoidance costs.
Themes: Customer Base; IP Protection

Motivation
It has been stated that disruptive technologies create opportunities for new entrants in competence-based studies Anderson, 1986, Utterback and Suarez, 1993 ) and more recent market-based approach of disruptive innovation study (Christensen, 2006) . This is because radical innovations lower entry barriers and open up windows of opportunity for new entrants to enter the market (Tushman and Anderson, 1986 , Utterback and Suarez, 1993 , Blees et al., 2003 , Jovanovic and MacDonald, 1994 , Wesseling et al., 2014 . All of the historical successful disruptive technologies entered niche markets with ease and received less competition from incumbents than they would in mass markets, and often they received no competition at all. An additional factor making niche markets attractive is that incumbents may not be properly serving them. This means that there already may be a demand for the disruptive technology (Hardman et al., 2013 As presented above, the EV sector in NWE attracted SMEs since it was a niche market that SMEs can position their existing expertise and product knowledge. The emergence of an EV sector provided opportunities for SMEs to become part of a developing supply chain. SMEs had ability to service new markets and the potential to grow the company (figure 6) with disruptive BEV technologies. There was also a strong belief in the continued growth of the electric vehicle sector and each of the organisations had a strong belief that the market had yet to establish itself fully. This belief is perhaps driven by the nature that transport and access to transport is in demand from European consumers (Ghersi and McDonnell, 2007) which means that there is a big market for the companies if the technology is to change from ICE to EV.
Themes: Market; Growth
Main Challenges
Identifying main challenges was one of the most significant parts of our study in order to define the main support areas that will stimulate the growth of SMEs for the benefit of NWE. Again, some exemplars from the interview data are provided. The dominant theme, as described above, in this case was establishing relationships. Firstly, it was claimed that establishing relationships between the SME (the newcomer) and the established automotive sector was challenging (figure 7). SMEs claimed that the focus of the established player on volume was restrictive. Existing practices were seen as counterproductive to development. This situation was raised especially in Germany owing to the strength of existing automotive supply chain and the issue of breaking into this chain as an independent organisation with a business model outside of the traditional automotive supply chain. Secondly, establishing relationships with customers was also seen as a challenge. Some SMEs claimed that it was necessary to demonstrate working prototypes for convincing the customers and establishing long-term relationships. Lastly, lack of government involvement to take any initiative in favour of accelerating electric mobility was also seen as a challenge for some SMEs. It was clear that technology alone was not sufficient to be able to establish a place in this emerging market and this was very restrictive for SMEs.
Themes: Relationship
6.4.Financing
If an SME exploits a new emerging market then SME requires finance for overcoming challenges. Throughout FP7, SMEs were actively encouraged to get involved especially under the Cooperation programme and Joint Technology Initiatives. A funding rate of 75% for research and development activities of SMEs and a guarantee fund which would cover the financial risks of project participants were offered by FP7 in order to support SMEs (Cordis, 2011). The interview study looked at the approach of the selected group to financing growth and whether or not they use European funding programs. The exemplars are provided below in support of the analysis of the interview data: The underlying theme for the SMEs interviewed was that they intended in the short term to fund growth through existing margins gained from the sales of the products (figure 8). Only a few of the SMEs interviewed used European funding programs for financing their projects, often feeling that the system was bureaucratic and the risk that the investment made in pursuing such funding streams was too high given other pressures on the business. One SME stated that there was an auto cluster peer-reviewing the activities and giving some degree of confidence to SMEs in order to go forward looking for other investment and grant opportunities.
Themes: Growth; Grant Availability; Networking
Business Models
Since 2004, the number of companies producing electric vehicle (EV) models has substantially increased with start-up firms comprising a majority of that growth. The number of start-up firms has increased from 2004-2011 especially from 2006 onwards. It was reported that serving niche markets might be a reason behind the increase of start-up firms in EV market (Sierzchula et al., 2012 It was found that SMEs in NWE were serving to niche EV markets as expected and they adopted different business models (figure 9). These ranged from a technology provider that indicated its very existence relied on exploiting niches and it would move onto the next emerging niche as the existing one transitions to the main stream. Others were positioning themselves to either grow in response to market expansion by becoming part of a larger group or partnering up. Nearly all the SMEs interviewed demonstrated a need for strategic partnerships. It was clear that the role of SMEs in the emergent EV sector in NWE was limited by the confidence in the market and the need for resources. Since the demand was low (Özel et al., 2013) , adopted approach was small volumes of production which was flexible according to demand ( figure 10 ). Yet, most of those companies either outsourced the non-core competencies or bought them from suppliers (generally partners of SMEs) to manage demand fluctuations and lower risks involved with manufacturing and holding inventory. SMEs also identified a risk on how to move to the next level on business where investment is required but the market potential is uncertain. This resulted in a disconnection between the potential of SMEs to become part of the future EV supply chain based on technology and based on manufacturing capacity.
Themes: Flexibility; Demand; Investments
6.7.Customer Relations
There are a lot of barriers mentioned in the literature to the adoption of EVs such as: unfamiliarity with EVs, range anxiety, unavailability of home charging, public infrastructure, and prices and cost of ownership (Dubin et al., 2011) . However, one of the main challenges is also establishing relationships with customers as found in "main challenges" section. The question to SMEs was therefore how they would overcome this challenge. Some exemplars are given below: The strategy was clearly as described above valuing networking opportunities and establishing long term relationships with customers (figure 11). Interviewed SMEs had close relations with the customers even after the sale. To establish relationships, cluster organizations (for those that have worked in such forums) were seen as invaluable.
Themes: Relationships; Networking
Verifying and Reporting
Verifying relates to the 'reliability' (or how consistent the results are) and 'validity' (or whether an interview study investigates what is intended to be investigated) of the data. The interview structure was deliberately chosen to place the research team in the position of SMEs so that they learnt from SMEs as opposed to confirm pre-held ideas and concepts. The results are also compared with FP7 and Horizon 2020
SMEs are very significant for EV sector since they are more capable of developing disruptive electric vehicle technologies (Pilkington et al., 2002 , Wesseling et al., 2014 , Özel et al., 2013 . Our research found that although EV market in NWE was a technology driven niche market, SMEs were cautious to exploit EV technologies due to difficulties of protecting intellectual property. Horizon 2020 brings opportunities for SMEs with IP SME corner. It is an official IP service initiative of the European Commission providing free-of-charge, firstline advice and information on intellectual property rights (Helpdesk, 2014) . It is a very beneficial service to inform SMEs about managing intellectual property rights. Yet, more specific technology protection measures for SMEs need to be considered. Such measures can significantly increase patent filings in the region and increase the development, diffusion and use of EV technologies in the supply chain.
SMEs need financial resources for development and commercialisation of EV technologies. Our research found that SMEs were funded through existing margins gained from the sales of the products. This was restrictive as sale revenues were used both to fund existing business and to make new investments. Small amount of funding left for new investments were rarely sufficient to fund up-scaling of production and development to the levels needed to feed into mass production processes at OEMs. EU financially supported clean transport research, technical development and innovation with EGVI PPP grants and ECTF loans under FP7. For SMEs, specific funding opportunities especially with the Cooperation programme and Joint Technology Initiatives were also offered with FP7. Yet, only a few of the SMEs interviewed used these programs often feeling that the system was bureaucratic and the risk that the investment made in pursuing such funding streams was too high given other pressures on the business. With the launch of Horizon 2020, most of the rules for participation, dissemination, evaluation and implementation were simplified. Simpler rules for grants were introduced and time to grant was reduced by 100 days. Fewer, better targeted controls and audits were also introduced. Moreover, SME instrument program was launched. The instrument provides fullcycle business innovation support from the stage of business idea conception and planning (phase I-€50,000 grant) over business plan execution and demonstration (phase II -€500,000 to 2.5 million grants) to commercialisation (phase III). Participants of SME instrument program are also able to call on business innovation coaching for the duration of their project in order to enhance the company's innovation capacity and foster their project's long-term commercial sustainability. Another opportunity for SMEs under Horizon 2020 is National Contact Points. They provide information and guidance to SMEs wishing to participate in EU research and offer personalized support in the proposer's own language (Commission, 2014) . All these support can now be accessed by using a single IT platform called "Participant Portal". Yet, SMEs need to be informed about these opportunities to join these projects.
Interviewed SMEs demonstrated a need for strategic partnerships to both build a capable supply chain and share risks. However, it was very challenging to contract with larger organisations. Thus, while some SMEs wanted to exploit niches and move to the next emerging niche when the existing niche EV market transitions to the main stream, others wanted to position themselves to either grow in response to market expansion by becoming part of a larger group or partnering up. Establishing relationships are very significant to support SMEs to step up to the next level in the possible EV based supply chain. Although FP7 supported establishing relationships by prioritizing collaborative projects, it was not found attractive by SMEs owing to the perception that procedures were difficult. For both FP7 and Horizon 2020, three independent legal entities from three different Member States or Associated States are required to join collaborative projects (Cordis, 2011) . With Horizon 2020, most of the procedures are simplified and various partner search services such as National Contact Points, Enterprise Europe Network and CORDIS Partner Search are offered. With Enterprise Europe Network, SMEs that want to apply for Horizon 2020 funding can find business partners and they can get information about EU legislation and regional funding opportunities (Commission, 2014) . Clusters, forums, networks, exhibitions and demonstrations are also good places for knowledge-sharing and establishing relationships. Especially, the protection and networking offered by cluster organisations are thought to be beneficial. For example, a mobility cluster in France presented opportunities for SMEs by pre-evaluating their ideas. Projects that successfully passed the peer-review process were awarded with a label helping to finance 45% of the project. Even if the auto cluster did not finance the projects directly, they helped SMEs to be financed by providing a network and offering collaboration. In that context, auto clusters and projects offering SME-OEM cooperation should be encouraged.
Conclusions
In this paper, we proposed that EU can achieve both economic growth and emission reduction targets by supporting SME development. Hence, this research investigated support areas SMEs need to have a role in the possible EV based automotive value chain re-shaping in NWE. It did this by conducting a number of in-depth and semi structured interviews with SMEs. SME responses were then linked with FP7 and Horizon 2020 programs to improve the link between policy and delivery. It was found that:
• The role of SMEs in the emergent EV sector in NWE was limited by the confidence in the market and the need for resources. There was also a disconnection between the potential of SMEs to become part of the future EV supply chain based on technology and based on manufacturing capacity.
• Profits from small volumes of specialist products were rarely sufficient to fund upscaling of production and development to the levels needed to feed into mass production processes at OEMs.
• SMEs needed strategic partnerships to both build a capable supply chain and share risks. However, it was very challenging to contract with larger organisations.
• SMEs were cautious to exploit EV technologies due to difficulties of protecting intellectual property.
• For interviewed SMEs, it was also difficult to engage with FP7 since they needed more support for protecting technology, establishing relationships and funding investments. Such kinds of support might further stimulate SMEs to step up to the next level in the possible EV based supply chain.
• Although Horizon 2020 offers many opportunities for establishing relationships and raising finance for SMEs, they need to be informed about those opportunities. Specific technology protection measures for SMEs are also required. Customer Base "The contracts we sign become our customers intellectual property. If we can patent the technology we develop, we also look for ways to patent it" IP Protection "Our technology is not that protected. We have patents and designs. But, we are too small to protect it. There are paper works and lots of costs associated with it. So, our strategy is bringing the technology to the market faster and makes more innovation" IP Protection "Our lighter, easy to manufacture and more eco friendly ceramic battery determines the market position. The technology also drives the company to be active in other markets such as China and India as there are more interest to the company`s technology in these countries" Customer Base "Our innovative motors attract the customers. It allows us to grow without marketing and advertising. We protected the technology with patents but it did not help other companies to steal the technology. After a while, we dropped the legal fight because of high avoidance costs. To avoid the same situation again, the two materials that are used for the motors are known by no one except me" Customer Base; IP Protection "We offer purity of driving. That is why our customers sometimes wait for years to buy a car from us. If we can integrate this with disruptive technology, we could do a quite good job. So, we need to combine the traditional car with modern technologies. We patented our chassis and suspension. Our company name and the shape are registered as trademarks" Customer Base; IP Protection "We use advanced technologies for prototyping, manufacturing proto parts, assembly, engineering, building new vehicles and converting conventional combustion engine to a 100% electric drive. I think we built one of the first EVs built in the Netherlands. It was the first electric vehicle and the answer was due to legislation. Although we are an SME, we are running crush tests for the vehicles. That situation attracts lots of customers" Customer Base "Our switch mode power technology allows us to be active in different kinds of applications areas such as audio, video, industrial, medical and automotive. For the e-mobility, charger and inverter designs ensure the optimal balance between functionality, quality and weight for on-board as well as stationary use" Customer Base "We are very innovative. We are the first one in Europe that started with wheelchair accessible vehicles and low floor mini buses. We were also behind the idea of aluminium floor systems which are more flexible. The company won the innovation award at the bus exhibition. We expect to earn more money in the future due to our developments" Customer Base "We are a leading provider of sustainable and easy to use "plugin" solutions for recharging and driving EVs. Our stylish and intelligent on street charging post has achieved design excellence with top finishing quality and is based on state-of-the-art, sustainable, reliable and proven technology" Market "The company is a start up from a zero base with no commercial products. We wanted to achieve a substantial commercial position in the battery industry with innovative know-how" Market "The company was created after the invention of a very successful and innovative electric motor" Market "We understood the market is going there and carbon emissions are big problems for the entire world. Basically, we wanted to build a lightweight car by using the latest drivetrain technology and we wanted it to be fairly efficient" Market "I wanted to fill a gap in the market OEMs left by converting cars" Market "The company wanted to fill a gap in the market on know-how on making cost efficient, robust, efficient power conversion applications" Market "The transportation sector is changing and that is resulting in the integration of public transportation sector and taxi companies. After the integration, the change will be on cleaner technologies which we identify as an opportunity" 
